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Description 

Field of the Invention 

5 The subject application concerns the field of television receivers including an FM radio. 

Background of the Invention 

In the United States, the broadcast FM radio band occupies a band of frequencies extending from approx- 

10 imately 88 MHz to approximately 108 MHz. This band of frequencies lies between the frequencies allocated 
for broadcast television channel 6 and television cable channel 98. In addition, the National Weather Service 
broadcasts FM radio signals in a band of frequencies near 162.5 Mhz. Single-tuner multiband radio receivers 
having the capability to receive AM, broadcast FM, and National Weather Service radio signals, and television 
sound signals, are known from, for example, the Windsor Radio, model number 2239, FCC ID number 

is BGK91F2239, manufactured in Hong Kong. 

Television receivers having the capability to receive broadcast FM signals are known from the prior art. 
The Dumont model RA-1 1 9A television receiver, manufactured by Allen B. Dumont Laboratories, Passaic, New 
Jersey, is an example of a class of television receivers having a single tuner for receiving both television signals 
and broadcast FM radio signals. This single-tuner class of television receivers was manufactured during the 

20 years 1949 to 1952 inclusive, and utilized a continuous tuning arrangement for tuning signals having frequen- 
cies between 44 MHz and 217 MHz. This class of television receivers employed a so-called split sound IF sys- 
tem, that is, a separate sound IF channel tuned to 41.25 Mhz. The sound signals for both television and FM 
radio were demodulated directly from signals at the television sound IF frequency of 41 .25 MHz. 

Modern television receivers have abandoned the split-sound IF system in favor of the intercarrier sound 

25 system, which is less complex, less costly, and more reliable. The intercanier-sound IF system takes advantage 
of the fact that the picture and sound carriers are held to close tolerances at the transmitter, ensuring that they 
are always separated by a constant 4.5 MHz. In an intercarrier-sound IF system, the sound IF signals are am- 
plified along with the picture IF signals in a single IF amplifier. After amplification, the sound signals are con- 
verted to a 4.5 MHz intercarrier sound IF frequency by "beating" (i.e., heterodyning) the sound IF signals at 

30 41.25 MHz against a signal at the picture carrier frequency of 45.75 Mhz. The television sound signals are then 
demodulated from the resulting 4.5 MHz intercarrier signal. 

Modern intercarrier-sound type television receivers cannot recover and reproduce broadcast FM radio 
sound signals, because FM radio signals lack a signal at the picture carrier frequency required by the television 
receiver circuitry for use in recovering the sound signal. Therefore, as a result of adopting the intercarrier sound 

35 system, television manufacturers wanting to provide the capability of receiving broadcast FM radio signals, 
chose to add a separate FM radio having its own tuner. This may also have been done because modern tel- 
evision tuners commonly include tuned circuits (FM traps) for trapping out FM signals which may otherwise 
interfere with television video signal reception. 

A typical FM trap for a television receiver is a tuned circuit exhibiting an amplitude vs. frequency charac- 

40 teristic having a single deep notch substantially centered on the FM band of frequencies, and sufficiently wide 
to attenuate FM signals throughout the FM band of frequencies. Not surprisingly, removing the FM trap de- 
grades the video signal reproduction performance of the receiver when tuning television signals. This is 
deemed unacceptable because the receiver is primarily a television receiver, and only additionally an FM radio 
receiver. 

45 Copending U.S. patent US-A-5142371, EP-A-0470480 (Lehmann), discloses an FM trap for a television 

receiver which permits tuning of both television and FM radio signals by a single television tuner. The amplitude 
vs. frequency characteristic of the FM trap of Lehmann exhibits steep skirts (i.e., sharp rolloff) and a substan- 
tially flat band rejection region over substantially all of the FM broadcast band. As a result, the normally strong 
FM radio signals are attenuated uniformly over substantially the entire FM band. In addition to the uniform at- 

50 tenuation provided by the FM trap, a fixed gain control signal operates the television tuner at a lower gain set- 
ting when in FM reception mode, as disclosed in copending U.S. patent US-A-5146338, EP-A-0470504 (Leh- 
mann et al.). 

Copending U.S. patent US-A-5148280, EP-A-0470481 (Wignot et at.) discloses a television receiver in 
which during FM reception mode, the television receiver produces a video signal which when displayed iden- 
55 tif ies the FM station to which the receiver is currently tuned. Although the received FM radio signals are atte- 
nuated in the above-described trap, and amplified by the television tuner in a lower gain mode of operation, 
they nevertheless were found to be of a sufficient magnitude so as to adversely affect the synchronization of 
the display of the FM radio station identification message. 
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A single tuner for television RF anc radio FM reception is disclosed in PATENT ABSTRACTS OF JAPAN, 
vol. 7, no. 280 (E-216) (1425) 14 December 1983 & JP-A-58 159 031 (MATSUSHITA) 21 September 1983. 

SUMMARY OF THE INVENTION 

5 

In a television receiver having a single tuner employed for tuning television signals in at least one band of 
television frequencies, and broadcast FM radio signals in an FM band of frequencies adjacent to the television 
band of frequencies, circuitry for coupling to the output of the television tuner to the television IF amplifier is 
disabled in order to decouple FM signals which might otherwise be applied to the television IF processing cir- 
10 cuitry, thus preventing erratic synchronizing signals from being generated during FM reception mode of oper- 
ation. 

The invention is as set out in the claims. 
BRIEF DESCRIPTION OF THE DRAWING 

15 ~ 

FIGURE 1 shows, in block diagram form, a television receiver incorporating the subject invention. 

FIGURE 2 shows a detailed schematic representation of the SAW filter amplifier of FIGURE 1 , in accor- 
dance with one embodiment of the invention. 

FIGURE 3 shows a detailed schematic representation of the SAW filter amplifier of FIGURE 1 , in accor- 
20 dance with a preferred embodiment of the invention. 

FIGURE 4 is an illustration showing a display screen providing FM station information in FM radio signal 
reception mode. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

25 - 

Referring to FIGURE 1, television radio frequency (RF) and broadcast FM radio frequency signals are ap- 
plied an to RF input terminal of an FM trap circuit generally designated 1 00. FM trap 1 00 will be described in 
detail below with respect to FIGURE 3. RF signals appearing at the output of FM trap 1 00 are applied to a tuner 
1 02. Tuner 102 includes an RF amplifier 1 02a for amplifying RF signals, and applying the amplified RF signals 

30 to one input of a mixer 102b. Tuner 102 also includes a local oscillator 102c for generating a local oscillator 
signal which when applied to a second input of mixer 102b heterodynes with the amplified RF signal and pro- 
duces an output signal at the television intermediate frequency (IF frequency). Tuner 102 selects a particular 
RF signal under control of a tuner control unit 104. Alternatively, tuner control unit 104 may also be included 
within tuner 102. Tuner control unit 104 applies a tuning control signal to tuner 102 via a wire 103, and applies 

35 bands witching signals via a control bus 103'. The tuning control signal and bandswitching signals control the 
frequency at which local oscillator 102c oscillates, thus determining which RF signal is converted (hetero- 
dyned) to the IF frequency. Tuner control unit 104 is controlled by a controller 110. Controller 110, which may 
be a microprocessor or microcomputer, includes a central processing unit (CPU) 112, a read-only memory 
(ROM) 114, and a random access memory 116. Controller 110 receives user-entered control signals from a 

40 local keyboard 122, and from an infrared (IR) receiver 120. IR receiver 120 receives and decodes remote con- 
trol signals transmitted by a remote control unit 125. 

The intermediate frequency (IF) signal produced by tuner 1 02 is applied to a surface acoustic wave (SAW) 
filter preamplifier 105 which amplifies the IF signal and applies it, via SAW filter 1 06 to a so-called "one-chip" 
signal processing unit 130. Signal processing unit 130 includes a video IF (VIF) and sound IF (SIF) signal proc- 

45 essor unit 130a, an audio signal processor unit 130b, and video signal processor 130c. VIF/SIF signal proc- 
essing unit 130a comprises a video IF (VIF) amplifying stage, an automatic gain control circuit (AGC), an au- 
tomatic fine tuning circuit (AFT), a video detector, and a sound IF (SIF) amplifying stage. VIF/SIF processing 
unit 130a produces a baseband composite video signal (TV), and a sound carrier signal. The sound carrier 
signal is applied to an audio signal processor unit 130b which includes a TV stereo decoder, a matrix, and a 

so DBX expander. Audio signal processor unit 130b produces left and right audio signals and applies them to one 
pair of inputs of an audio switch unit 136. The output of audio switch unit 136 is coupled to an audio amplifier 
unit 137. Audio amplifier unit 137 produces amplified baseband left and right audio signals and applies them 
to a pair of speakers 138 for sound reproduction. 

The baseband video signal (TV) is coupled to video processor unit 130c and a kine driver amplifier 156, 

55 and ultimately displayed on a display screen of a display device 158. Video signals from video processor unit 
130c are also applied to a sync separator unit 160 which derives vertical and horizontal synchronizing signals 
therefrom. The derived vertical and horizontal signals are applied to a deflection unit 170 for the production 
of deflection signals for application to the yoke assembly of display device 158. Under control of controller 110, 

3 



EP 0 472 119 B1 



an on-screen display processor 140 generates character signals, and applies them to a second input of video 
signal processor 130c, for display on display device 158. The circuitry described thus far, with the exception 
of the particular FM trap shown in FIGURE 1, is known from the RCA CTC 156 color television chassis, man- 
ufactured by Thomson Consumer Electronics, Inc., Indianapolis , Indiana.. 
5 The intermediate frequency (IF) signal produced by tuner 102 is also applied, via a 43.3 Mhz bandpass 

filter and 48.65 MHz trap arrangement 145, to a single chip FM radio integrated circuit (IC) 180. FM radio IC 
180 is, for example, a CXA12338M/S AM/FM Stereo Radio Circuit manufactured by SONY Corporation. FM 
radio IC 180 includes an amplifier 180a, a mixer 180b, an oscillator 180c, a voltage controlled oscillator (VCO) 
180d, an FM IF and detector unit 180e, and an FM stereo decoder unit 180f. 

10 Television tuner 102 is used as the first frequency conversion stage of a double conversion tuner for the 
FM broadcast band, wherein the second frequency conversion stage of the double conversion tuner is provided 
by FM radio IC 180. That is, a particular FM radio signal is selected and converted in frequency from one of 
the FM radio band of frequencies, to a first intermediate frequency of 43.3 MHz. The value 43.3 MHz is im- 
portant and its selection is discussed in detail in copending U.S. patent US-A-5 146337 (Grubbs). 

15 The signals at the first FM radio IF frequency are then heterodyned in mixer 180b with the 54.0 MHz os- 
cillator signals produced by fixed frequency crystal-controlled oscillator 180c. It was found that it is desirable 
to crystal-control oscillator 180c to avoid drifts In frequency due to temperature changes which may occur in 
and around the area of oscillator 1 80c. The result of the heterodyning process is an FM radio signal at the nom- 
inal FM IF frequency of 10.7 MHz, which is then filtered in a ceramic resonator arrangement, generally desig- 

20 nated 182. The second ceramic resonator of ceramic resonator arrangement 182 was added to improve se- 
lectivity. Signals at the output of ceramic resonator arrangement 1 82 are then amplified, detected, and decoded 
by FM signal processing units 180d, 180e, and 180f, in the normal manner. A potentiometer VR1 is provided 
for adjustment of the VCO frequency. Decoded left (L) and right (R) stereo signals are applied to a second 
pair of input terminals of audio switch 136. When the decoded left (L) and right (R) stereo signals are selected 

25 by audio switch unit 1 36, they are applied to audio amplifier 1 37 for reproduction in speaker arrangement 1 38. 
Lines 117 and 118 coupled between FM radio IC 180 and controller 110 convey signals indicative of whether 
a signal is tuned, and whether a signal is in stereo, respectively. 

Tuner 102 is of the frequency synthesis (FS) type, which means that the frequency of the local oscillator 
can be changed in a series of steps of a given size under control of controller 1 00. In FM reception mode, con- 

30 t roller 100 causes oscillator 102c to change its frequency in 31.5 kilohertz steps. This means that there can 
be a mistuning of an FM station by a maximum of 31.5 kHz/2, or 15.75 kHz error. This is acceptable because 
FM radio IC 180 has acceptable demodulation characteristics over a range of approximately +/- 11 0 kHz, and 
also because the FM broadcast frequencies are spaced 200 kHz apart 

In operation, controller 110 receives a command, via local keyboard 122, or via IR receiver 120, to enter 

35 the FM radio mode. In response, controller 110 applies a signal to the base of transistor Q1 via resistor R1. 
Transistor Q1 switches on and provides a source of supply voltage to a voltage regulator circuit R2, D2 which 
in turn provides power (VCC) to operate FM radio IC 180. This switched VCC is also applied to the control 
terminal of stereo switch 1 36 and causes the selection the FM radio audio signals in FM radio mode. Controller 
110 also applies a VIDEO DISABLE control signal to VIF/SIF processing unit 130a via a control line 131. The 

40 VIDEO DISABLE control signal sets the IF automatic gain control (IF AGC) to its lowest setting to inhibit the 
amplification of unwanted signals during FM reception mode. 

There are two obstacles to good FM reception performance, poor sensitivity and overload, and a carefully 
chosen compromise between the two must be utilized. Recall that in the television mode of operation, the RF 
amplifier is gain controlled by an AGC signal derived in the television video IF (VIF) circuitry. In FM mode, the 

45 AGC signals are disconnected from the RF amplifier because no meaningful AGC signals are being produced 
in the VIF circuitry. If the television tuner were to be operated at maximum gain in FM reception mode, medium 
to strong level FM signals would overdrive the tuner mixer and RF stages, creating unwanted distortion prod- 
ucts. Providing a separate FM AGC arrangement is simply unacceptable due to the cost and complexity which 
would be added to the television receiver. The solution is to operate the RF stage of the tuner at a fixed gain 

so during FM reception mode. This arrangement has a much lower cost, adding only a few components. The gain 
reduction must be chosen carefully. Too much gain reduction would produce poor FM reception sensitivity, 
and too little gain reduction yields an overload situation. A second factor which aids to make operation of the 
RF stage at a reduced gain function well, is the fact that the noise figure of the gain reduced RF amplifier stage 
is degraded (becomes higher) at a much slower rate than the rate for gain reduction, thus maintaining a better 

55 signal to noise ratio. This permits compensation for the RF amplifier gain reduction to be placed in a subse- 
quent IF postamplif ier stage, to maintain overall receiver sensitivity. 

Disconnecting of the AGC signals is accomplished by applying the 4.7 volt FM radio switched VCC to AGC 
line 102d via a diode D1 . The FM radio VCC supply is well regulated enough to yield gain reductions which fall 
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within acceptable tolerances. It is important to note that the FM radio IC chosen has a wide range of usable 
operating voltages. The 4.7 volt level was specifically chosen to fit the needs of the television tuner RF gain 
reduction bias. A resistor R3 isolates the AGC circuitry from the applied VCC. The amplitude of the switched 
VCC after passing through diode D1 is approximately 4 volts. Applying a fixed 4 volt signal to the AGC control 

5 terminal of RF amplifier 1 02a causes it to operate in a tower gain mode. 

During FM reception mode no television images are available for viewing. Accordingly, as explained in co- 
pending U.S. patent application serial number 561,588, when an FM station is selected, controller 110 causes 
on-screen display processor 140 to display a message indicating to a user that the television receiver is in FM 
mode, that a particular FM station has been selected and whether or not the received FM signal is in stereo. 

10 The display, shown in FIGURE 4 on a display screen 410 of a television receiver 400, is presented to the user 
for a predetermined period of time (perhaps 30 seconds), after which there is displayed a blank screen. Syn- 
chronizing signals for this display are generated by a free-running oscillator included within video signal proc- 
essor 130c, as known in the prior art 

In FM reception mode, the signal level desired at the tap leading to the Input of 43.3 MHz bandpass filter 

15 and 48.65 MHz trap unit 145, is approximately 0 dBm (i.e., approximately 0.6 volts peak-to-peak). This FM 
signal level is achieved by attenuation of the usually strong FM signals in FM trap 1 00, and by operating tuner 
1 02 a fixed lower value gain control voltage. The FM signal also appears at the input of SAW filter preamplifier 
105. SAW filter preamplifier 105 typically has a voltage gain of approximately 26 dB (i.e., a gain of 20). Thus, 
the output signal of SAW filter preamplifier 105 shall be equal to 0.6 X 20, or 1 2 volts peak-to-peak. However, 

20 the actual amplitude of the signal at the output of SAW filter preamplifier 105 is about 3 volts peak-to-peak 
due to gain compression in its small signal transistor at high frequencies. Nonetheless, a 3 volt peak-to-peak 
signal is a very large signal when applied via SAW filter to the input "one-chip" signal processor unit 130. Be- 
cause no video signals are being received in FM mode, the IF AGC control voltage is removed to reduce the 
IF gain to its minimum operating condition. However, it was found that, due to the large input signal amplitude, 

25 removing the IF AGC did not prevent FM radio signals from being erroneously interpreted in VIF/SIF a proc- 
essing unit 130a as incoming video signals. These unwanted signals are applied via video signal processor 
1 30c to sync separator 1 60, and cause sync separator 1 60 to generate erratic synchronizing signals. The erratic 
synchronizing signals, in turn, cause the on-screen display of the FM radio station identification message to 
be unstable. 

30 It should be noted that it is not possible to disconnect the output of the video IF amplifier (VIF/SIF unit 1 30a) 
from the input of video signal processor unit 130c, because those units are included within one-chip signal 
processor 1 30, which does not provide external access to that portion of its circuitry. The solution to the above- 
described problem is to prevent the unwanted signals from reaching the input of "one-chip" signal processor 
130 by disabling SAW filter preamplifier 105. The disabling of preamplifier 105 is accomplished by applying 

35 the switched FM radio VCC, via a base resistor R7, to a transistor Q2 which in turn applies a control signal to 
a control input of SAW filter preamplifier 105. Disabled preamplifier 105 attenuates unwanted FM radio signals 
at the input of signal processing unit 130. 

Referring to FIGURE 2, a SAW filter preamplifier (105) comprises a transistor Q201 having base bias re- 
sistors R202 and R203, an inductive load L201 in its collector circuit, and a series coupled pair of resistors 

40 R204 and R205 in its emitter circuit resistor R205 is AC bypassed by a capacitor C205 connected in parallel. 
The supply voltage VCC is applied to the amplifier via a decoupling network comprising R201 and C202. The 
input signal is applied to the amplifier via a coupling capacitor C201, and the output is taken from its collector 
circuit. During television signal reception mode, transistor Q201 is active and its gain is approximately equal 
to its collector impedance divided by its unbypassed emitter impedance, or (2n X 45.75 MHz X .68 microhen- 

45 vies) + 10 ohms = 19.5 . This is a reasonably close approximation of the actual preamplifier gain of 20 (i.e., 
26 dB gain). 

A "disabling" transistor Q202 corresponds to transistor Q2 of FIGURE 1, and its base bias resistor R206 

corresponds to resistor R7 of FIGURE 1 . Collector resistor R207 is in shunt with the FM radio signal path, and 

must be large enough so that does not excessively attenuate the desired FM signal at the input of bandpass 
so filter unit 145. At the same time, the value of resistor R207 must be low enough to attenuate the FM radio signal 

applied to transistor Q201 of the SAW filter preamplifier. Suitable component values for the arrangement of 

FIGURE 2 are listed in the following table. 

R201 100 ohms 

R202 1500 ohms 
55 R203 390 ohms 

R204 10 ohms 

R205 68 ohms 

R206 10000 ohms 
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R207 33 ohms 
C201 1000 picofarads 
C202 1000 picofarads 
C203 1000 picofarads 

5 L201 .68 microhenries 

In operation, FM radio VCC is applied to the base of Q202 via resistor R206 during FM radio reception 
mode, causing Q202 to saturate. Turning on transistor Q202 has two effects on the preamplifier. First, the 
base bias developed by resistor network R202 and R203 is decreased, because the combined impedance of 
saturated transistor Q202 and the 33 ohm resistance of resistor R207 is in parallel with resistor R203. Second, 

10 FM radio signals at the junction of C201 and R207 "see" a low impedance to ground (i.e., the combined impe- 
dance of saturated transistor Q202 and the 33 ohm resistance of resistor R207 in series). The above-described 
low impedance path to ground shunts enough of the FM radio signal to ground to prevent the above-noted 
erratic synchronization problems. 

However, it was felt that the performance of the circuit of FIGURE 2 was marginal due to the above- 

15 mentioned constraints on the value of R207. A preferred embodiment of the invention is illustrated in FIGURE 
3, wherein elements bearing similar reference numerals to those of FIGURE 2 serve a similar purpose. Note 
that the "disabling" transistor circuit comprising elements Q302, R306 and R307 has been relocated from its 
former position in FIGURE 2. In operation, FM radio VCC is applied, via base resistor R306, to the base of 
transistor Q302, and causes transistor Q302 to saturate. Turning on transistor Q302 has two effects on the 

20 preamplifier. First, the base bias developed by resistor network R302, R307 and R303 is decreased, because 
the low impedance of saturated transistor Q302 is in parallel with the series combination of resistor R307 and 
resistor R303. This arrangement essentially removes the base bias from transistor Q301, thus ensuring that 
the preamplifier is turned off. Second, FM radio signals at the junction of C301 and R307 "see" a low impe- 
dance to ground (i.e., the combined impedance of saturated transistor Q302 and the 51 ohm resistance of re- 

25 sister R307 in series). The above-described low impedance path to ground shunts enough of the FM radio sig- 
nal to ground to prevent the above-noted erratic synchronization problems. This arrangement also allows the 
vaiue of resistor R307 to be adjusted as needed to obtain a desired FM radio signal level at the input of bandpass 
filter 145. 

The arrangement of FIGURE 3 also provides substantially the same input impedance, as "seen" from the 

30 output of tuner 102, in both television signal reception mode and FM radio signal reception mode. This is ex- 
plained as follows. Assuming an hfe (i.e., the short-circuit forward current gain in common-emitter configura- 
tion) of approximately 5.75 (at 45.75 MHz), the input impedance of transistor Q301 is approximately 57.5 ohms. 
Thus, the amplifier input impedance is 57.5 ohms in parallel with 390 ohm resistor R303, or approximately 50 
ohms, during the television signal reception mode. 

35 During FM radio signal reception mode, transistor Q302 is turned on, and transistor Q301 is turned off 
and assumes a high impedance state. The input impedance of the arrangement of FIGURE 3 then becomes 
the parallel combination of resistor R307 (51 ohms) and resistor R303 (390 ohms), or about 45.1 ohms, which 
is, for practical purposes, substantially the same as the input impedance during television signal reception 
mode. Suitable component values for the elements of FIGURE 3 are listed in the following table. 

40 R301 100 ohms 
R302 1500 ohms 
R303 390 ohms 
R304 10 ohms 
R305 68 ohms 

45 R306 10000 ohms 
R307 51 ohms 
C301 1000 picofarads 
C302 1000 picofarads 
C303 1000 picofarads 

so L301 .68 microhenries 

It is herein specifically recognized that the subject invention is also useful in videocassette recorders 
(VCRs). The term television receiver, as used herein, includes television receivers having a video display device 
(commonly known as television sets) and television receivers without a video display device, such as VCRs. 



55 



Claims 



1 . A television receiver, comprising: 
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tuner means (1 02) for operating in a first mode for receiving television RF signals, said tuner means 
(102) selecting a particular television RF signal from a plurality of television RF signals in response to a 
first control signal, converting the frequency of said selected signal to an intermediate frequency and de- 
veloping said selected intermediate frequency signal at an output; 
5 first intermediate frequency (IF) amplifier means (105) for amplifying said selected intermediate 

frequency signal; 

coupling means (1 06) for coupling said selected intermediate frequency signal at said output of said 
tuner means to a second intermediate frequency (IF) amplifier (130a); characterized by 

control means (11 0,104) for generating said first control signal for causing said tuner means (102) 
10 to select said particular RF signal; 

said tuner means (102) also operating in a second mode as a first frequency conversion stage for 
a double conversion broadcast FM radio signal receiver, for converting signals of said FM signals to a first 
intermediate frequency; 

a second frequency conversion stage (180b, 160c) of said double conversion broadcast FM radio 
15 signal receiver, said second frequency conversion stage (180b, 180c) receiving said signals at said first 

intermediate frequency and converting said signals to a second intermediate frequency; and 

means (180c) for demodulating audio signals from said signals at said second intermediate fre- 
quency; 

said control means (110, 104) generating a second control signal for causing said tuner (102) to 
20 switch between said first and second modes of operation, and for preventing said signals at said output 

of said tuner means (102) from affecting generation of television synchronizing signals. 

2. The television receiver of claim 1 characterized in that said coupling means (105) is a SAW filter pream- 
plifier, and said SAW filter preamplifier (105) includes means for disabling said SAW filter preamplifier 

25 in response to said second control signal. 

3. The television receiver of claim 2 characterized in that the input impedance of said coupling means (105) 
is substantially the same in both said first and said second modes of operation. 

3Q 4. The television receiver of claim 2 characterized in that said means (1 1 0) for disabling said SAW filter pre- 
amplifier (105) comprises a first transistor (Q2,Q202,Q302) having a main current path coupled between 
the input of said SAW filter preamplifier (1 05) and a point of reference potential for attenuating said output 
signal of said tuner means (102) at said input of said SAW filter preamplifier (105). 

5. The television receiver of claim 4 characterized in that said SAW filter preamplifier comprises a second 
35 transistor (Q201 ,Q301) biased for amplifying signals applied to said SAW filter preampiif ier, and said first 

transistor (Q2,Q202,Q302) disables said second transistor (Q201,Q301) by removing said bias from said 
second transistor. 



Paten tanspruche 

1. Ein Fernsehempfanger, enthaltend: 

- ein Tunermittel (102) zum Betrieb in einem ersten Modus zum Empfang von Fernseh-HF-Signalen, 
wobei das Tunermittel (102) ein bestimmtes Fernseh-HF-Signal aus einer Mehrzahl von Fernseh- 
HF-Signalen ausw§hlt, 

ansprechend auf ein erstes Steuersignal, die Frequenz des ausgewahlten Signales auf eine ZF-Fre- 
quenz umsetzt und das ausgewahlte Zwischenfrequenz-Signal an einem Ausgang zur Verfugung 
stellt; 

- ein ersten Zwischenf requenz-(ZF)-Verstarkermittel (1 05) zum Verstarken des ausgewahlten ZF-Fre- 
quenzsignals; 

- ein Kopplungsmittel (1 06) zum Koppeln des ausgewahlten ZF-Frequenzsignals an dem Ausgang des 
Tunermittels zu einem zweiten ZF-Verstarker, 

gekennzeichnet durch, 

- ein Steuermittel (110,104) zum Erzeugen des ersten Steuersignals, urn das Tunermittel (102) zu ver- 
anlassen, das bestimmte HF-Signa! auszuwahlen; 

- wobei des Tunermittel (102) auch in einem zweiten Modus arbeitet, als Umsetzstufe der ersten Fre- 
quenz fur einen doppelumsetzenden Sende-FM-Radiosignal-Empfanger, urn Signale der FM-Signa- 
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le auf eine Erst-Zwischenf requenz umzusetzen; 

- eine zweite Frequenz-Umsetzstufe (180b, 180c) des doppelumsetzenden Sende-FM-Radiosignal- 
Empfangers, wobei die zweite Frequenz-Umsetzstufe (1 80b, 180c) die Signale mit der ersten ZF-Fre- 
quenz empfangt Oder erhalt und die Signale auf eine zweite ZF-Frequenz umsetzt; und 

5 - ein Mittel (1 80c) zum Demoduiieren von Audiosignalen aus den Signalen bei der zweiten Zwischen- 

frequenz; 

- wobei das Steuermittel (110,104) ein zweites SteuersignaJ erzeugt, urn den Tuner (102) zu veran- 
lassen, zwischen dem ersten und zweiten Betriebsmodus umzuschalten und urn zu verkindern, daR 
die Signale an dem Ausgang des Tunermittels (102) einwirken auf die Generierung von Fernseh- 

10 Synchronsignalen. 

2. Fernsehempfanger nach Anspruch 1, dadurch gekennzelchnet, da& das Kopplungsmittel (105) ein 
SAW-Filter-Vorverstarker (akkustisches Oberflachenwellen- Filter) ist und der SAW-Filter-Vorverstarker 
(1 05) ein Mittel zum Abschalten Oder unwirksam machen des SAW-Filter-Vorverstarkers enthalt, anspre- 

15 chend auf das zweite SteuersignaJ. 

3. Femsehempfinger nach Anspruch 2, dadurch gekennzelchnet, daft die Eingangsimpedanz des Kopp- 
lungsmittels (105) im wesentlichen dieselbe ist in sowohl dem ersten als auch dem zweiten Betriebsmo- 
dus. 

20 4. Fernsehempfanger nach Anspruch 2, dadurch gekennzelchnet, dafc das Mittel (110) zum Abschalten 
Oder Trennen des SAW-Filter-Vorverstarkers (105) einen ersten Transistor (Q2,Q202,Q302) enthalt, mit 
einem Haupt-Strompfad, der zwischen dem Eingang des SAW-Filter-Vorverstarkers (105) und einem Re- 
ferenzpotential-Punkt gekoppelt ist, zum Anpassen des Ausgangssignals des Tunermittels (102) an dem 
Eingang des SAW-Filter-Vorverstarkers (1 05). 

25 

5. Fernsehempfanger nach Anspruch 4, dad urch geken nzeichnet, da& der SAW-Filter-Vorverstarker einen 
zweiten Transistor (Q201.Q301) enthalt derzum Verstarken von Signalen vorgespannt ist, die dem SAW- 
Filter-Vorverstarker zugefuhrt werden, und der erste Transistor (Q2,Q202,Q302) den zweiten Transistor 
(Q201.Q301) deaktiviert oder abtrennt durch Wegnehmen Oder Entfernen der Vorspannung von dem 
30 zweiten Transistor. 



Revendlcatlons 

1. Un recepteur de television, comprenant : 

un tuner (102) fonctionnant dans un premier mode afin de recevoir des signaux HF de television, ledit 
tuner (102) selectionnant un signal HF television particulier dans une plurality de signaux HF television 
en reponse a un premier signal de contrdle, convertissant la frequence desdits signaux selection nes en 
une frequence intermediate et generant ledit signal de frequence intermedial selectionne aux bornes 
d'une sortie ; 

un premier amplif icateur (105) de frequence intermediaire (Fl) amplif iant ledit signal de frequence inter- 
mediate selectionne ; 

un accouplement (106) accouplant le signal de frequence intermediaire selectionne aux bornes de ladite 
sortie dudit tuner a un second amplif icateur (130a) de frequence intermediaire (IF) ; caracterise par 
un moyen de contrdle (110, 104) generant ledit premier signal de contrdle destine a permettre au tuner 
(102) de selectionner ledit signal HF specif ique ; 

ledit tuner (102) fonctionnant egalement dans un second mode lors d'une premiere etape de conversion 
de frequence pour un recepteur de signaux HF de radiodif fusion FM a double conversion, en vue de la 
conversion desdits signaux FM en une premiere frequence intermediaire ; 

une seconde etape de conversion de frequence (1 80b, 1 80c) dudit recepteur de signaux de radiodif fusion 
FM a double conversion, ladite seconde etape de conversion de frequence (180b, 180c) recevant lesdits 
signaux a ladite premiere frequence intermediaire et convertissant lesdits signaux a une seconde fre- 
quence intermediaire ; et 

un moyen (180c) de demodulation des signaux audio a partir desdits signaux a ladite seconde frequence 
intermediaire ; 

ledit moyen de contrdle (1 1 0, 1 04) generant un second signal de contrdle pour permettre audit tuner (1 02) 
de passer alter nativement du premier au second mode de fonctionnement et inversement, et prevenant 
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lesdits signauxaux bornes de ladite sortie dudit tuner (1 02) d'influencer generation des signaux television 
de synchronisation. 

2. Le recepteur de television de la revendication 1 caracteris§ en ce que ledit accouplement (105) est un 
preamplif icateur a filtre SAW, et en ce que ledit preamplif icateurs a f iltre SAW (105) integre un dtspositif 
de desactivation dudit preamplif icateur a filtre SAW en reponse dudit second signal de contrdle. 

3. Le recepteur de television de la revendication 2 caracteris6 en ce que Timpddance d'entree dudit accou- 
plement (105) est largement identique dans lesdits premiers et seconds modes de fonctionnement indif- 
f6remment 

4. Le recepteur de television de la revendication 2 caracterise en ce que le dispositif (110) de desactivation 
dudit preamplif icateur a filtre SAW (105) integre un premier transistor (Q2, Q202, Q302) possedant un 
chemin d'intensite principal couple entre I'entree dudit preamplif icateur a filtre SAW (105) et un point de 
potentiel de reference destind a att6nuer ledit signal de sortie dudit tuner (102) aux bornes de ladite entree 
dudit amplif icateur a filtre SAW (105). 

5. Le recepteur de television de la revendication 4 caracteris6 en ce que ledit pr6amplif icateur a filtre SAW 
integre un second transistor (Q201, Q301) polarise pour amplifier les signaux appliques audit preampli- 
f icateur a filtre SAW, et ledit premier transistor (Q2, Q202 t Q302) desactive ledit second transistor (Q201 , 
Q301) en supprimant ladite polarisation dudit second transistor. 
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Fig. 4 
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